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DESCRIPTION 

METHOD OF MANUFACTURING RAW MATERIAL BEANS DRINKS AND SOLID 
FERMENTED FOOD 

5 

FIELD OF THE INVENTION 

The present invention relates to a method for manufacturing 

a novel drink from beans as a material and solid fermented food. 

Particularly, the present invention relates to a method for 
10 manufacturing a drink which is preferable in the case where whole 

grain -mash of the beans is used as a raw material of beans and 

solid fermented food. 

The term "whole grain-mash of beans" referred to herein means 

a ground product which is a product made by the process in which 
15 the hull of a bean was removed . Various bacteria are usually at tached 

to the hull, and these cause it to be rough when it was ground. 
Hereinafter, although in the present specification, 

"soybean" will be exemplified as a bean and explained, the other 

beans, specifically, such as "red bean, kidney beans, green pea, 
20 cowpea, fava bean, peanut, green gram, mottled kidney bean, 

chickpea" and the like are also capable of being applied to a method 

for manufacturing a raw material beans drink and solid fermented 

food of the present invention. 

25 BACKGROUND ART 



Conventionally, many raw material beans drinks such as 
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soybean milk, fermented soybean milk and the like are commercially 
available in the market ( see Japanese Unexamined Patent Publication 
No. H05- 184320, Japanese Unexamined Patent Publication 
No.HlO-201415, Japanese Unexamined Patent Publication 
5 No. HI 0-210947, Japanese Unexamined Patent Publication 
No. 2000-93083 gazettes and the like). 

Moreover, not limiting to soybean milk, a drink made by 
utilizing whole grain-mash of beans which has been previously 
disclosed by the present applicant or the like has been also studied 

10 (see, Japanese Patent Application No . 2001-361397 (Laid open: 
unpublished when it was filed) ) . 

The above -described conventional raw material beans drinks 
had the problems as described in the f ollowings : 

When an acidic material (sour taste. material , acidic fruit 

15 juice, acldicmilk and the like) are directly added to the stabilized 
suspensions or soybean milks prepared from whole grain -mash of 
beans (hereinafter, referred to as "primary raw material"), the 
denaturation of protein causes aggregation/association, 
separation, precipitation and the like to be generated, and then, 

20 if the sterilization by heating is performed as it is, it changes 
into a state of a bean curd. Hence, it has been difficult to use 
the raw materials (acidic material) whose pHs are in the acidic 
region on the fear that the deterioration of slippery- smooth 
feeling in the throat of drinks (feeling rough or the like) occurs. 

25 Therefore, almost all of pHs (hydrogen ion index) of raw 

material beans drinks available in the market are in the neutral 
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pH region where the stability of colloid is excellent. Although 
raw material beans drinks into which acidic materials ( acidic fruit 
juice and fermented lactic-drink) and the like were mixed occupy 
in one portion of the products , pH adjustment of the final products 
5 by the addition of salts and the like and the selection of the 
stabilizer (glutinizer, viscosity thickening polysaccharides and 
the like) were required, and further , it was necessary to consider 
the timing of mixture of the raw materials, the blending ratio, 
and besides those, the conditions of sterilization (conditions 

10 of heating or the like) and the like, and it needed the complex 
manufacturing steps . 

It should be noted that we have confirmed when an acidic 
material (sour taste material, acidic fruit juice, fermented lactic 
drink and the like) was directly added to a primary raw material 

15 for sterilization and mixed, for example, when the conditions of 
the sterilization were made so as to be at 90°C for 15 minutes, 
the separation occurs when pH of the solution after it was mixed 
was 5.0 or less, and the stability was significantly lowered. 
Therefore, in the case where an acidic material is added, 

20 it was necessary to mix both solutions at a predetermined ratio 
while devising not to generate the local lowering of pH after the 
primary raw material and the acidic material were individually 
heated, sterilized and cooled. Specifically, in the prior art, 
it was difficult to mix these before the sterilization because 

25 the separation occurs when it is maintained and sterilized (i.e. , 
heating treatment) after soybean milk (or stabilized suspension) 



WO 2004/002231 



PCT/JP2003/006937 



and an acidic solution were mixed. 

On the other hand, for a solid fermented product whose raw 
materials are beans, almost all of them were products via soybean 
milk which is a raw material of a bean curd. For example, there 
5 exist the following known publications (prior art): 

1) Japanese Unexamined Patent Publication No. H04- 184543, 
Japanese Unexamined Patent Publications No. HO 9-9314/9315, 
Japanese Unexamined Patent Publication No. Hll- 307382 
gazettes and the like: 

10 these are technologies concerning with methods for 

fermenting soybean milk for the purpose of improving the taste 
of soybean milk and technologies concerning with lactic 
bacteria or Lactobacillus bifidus used for fermentation. 

2) Japanese Unexamined Patent Publication No. H08-66161 
15 gazette and the like: 

these are technologies concerning with methods for 
manufacturing a solid fermented food made from the raw 
materials of beans which is fermented with lactic acid by 
adding rennet of animal origin to soybean milk. 
20 3) Japanese Unexamined Patent Publication NO.H06-62778 

gazette: 

these are technologies concerning with methods for 
manufacturing a solid food from raw materials of beans in 
which sea grasses for food such as agar, algin (sodium 
25 alginate) and the like are added to soybean milk. 
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However, in such a way as the present invention, a technology 
in which after the denaturation of protein was performed by adding 
a coagulant or the like to soybean milk, and then, one to which 
homogenation treatment or dispersing was performed is fermented 
and utilized by adding a lactic acid starter has not been described 
in any known publication. 

Naturally, a solid fermented food made from beans as a raw 
material to which the treatment similar to the above -described 
ones was performed by utilizing whole grain-mash of beans 
stabilized suspension, too, does not exist. 

The reason has been made in that in the case of having been 
a fermented product , if bean curd refuse component (mainly, fibrous 
material) remains, it is difficult to obtain a product which is 
felt pleasant to the palate and slippery smooth in the throat, 
the smell of beans remains in the case of having been a fermented 
product and it causes a problem from the viewpoint of the taste 
of it. 

However, as for bean curd refuse, it is the situation now 
that one portion of it is processed into food, but almost all of 
it is used for animal feed or it is abandoned from the reason of 
its taste or the like, although it includes a large amount of other 
mineral components as well as dietary fibers. 

DISCLOSURE OP THE INVNEZTON 

An object of the present invention is to provide a method 
for manufacturing a drink made from beans as a raw material having 
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an excellent taste, a slippery smooth feeling in the throat and 
being pleasant to the palate even in an acidic pH region by a simpler 
number of manuf acturing steps in consideration of the 
above -described problems . Moreover, another object of the present 
5 invention is to provide a novel solid fermented food which is smooth 
in the texture and excellent in the taste. 

In the course that the present inventors have made an earnest 
effort to study and develop in order to solve the above -described 
problems, the present inventors have achieved a method for 
10 manufacturing a drink having a very slippery smooth feeling in 
the throat which is made from beans as a raw material such as soybean 
milk, whole grain -mash of a bean or the like. 

One Example of the present invention is a method for 
manufacturing a drink made from a bean as a raw material, 
15 characterized in that it comprises the steps of: 

preparing a stabilized suspension by treating an aqueous 
slurry of whole grain-mash of a bean once or a plurality of times 
using a homogenizer under a homogenized pressure of 100 Kgf /cm 2 
(9.8 MPa) or more, 
20 performing the denaturation of protein for denaturing the 

protein by adding a coagulant and/or a pH adjustor to a stabilized 
suspension , and 

performing the dispersing treatment for making the relevant 
protein denaturation raw material dispersed by a physical 
25 dispersing means . 

Another one Example of the present invention is a method 



WO 2004/002231 



PCT/JP2003/006937 



for manufacturing a solid fermented food made from a bean as a 
raw material, characterized in that it comprises the steps of: 
preparing a stabilized suspension by treating an aqueous 
slurry of whole grain-mash of a bean once or a plurality of times 
5 using a homogenizer under a homogenized pressure of 150 Kgf /cm 2 
(14.7 MPa) or more, 

performing the denaturation of protein for denaturing the 
protein by adding a coagulant and/or a pH adjustor to the relevant 
stabilized suspension , 
10 performing the dispersing treatment for making the relevant 

protein denaturation rawmaterial dispersed by a physical treatment 
means after the step of denaturing the protein was performed, and 
fermenting for fermenting / solidifying it by adding a lactic 
bacterium starter after the step of homogenizing treatment was 
15 performed , and it is manufactured via the step of maturating if 
it is necessary. 

Still another Example of the present invention is to utilize 
soybean milk instead of a stabilized suspension in the 
above-described respective constitutions. 
20 A drink made from a bean as a raw material having a slippery 

smooth feeling in the throat is obtained by denaturing 
(coagulating) the protein of a stabilized suspension of beans or 
protein of soybeanmilk, and further, by treating a homogenization . 
Moreover, it is suitable as a method for manufacturing a drink 
25 containing an acidic material. 

Moreover, the present inventors have found that in the case 
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where a lactic bacterium starter was added to it and it was fermented 
/ solidified, a solid fermented food made from a bean as a raw 
material having a very smooth texture and being pleasant to the 
palate is obtained. Herein, the term "solidification" is referred 
to a concept including a gel body having a dispersion liquid phase 
like a pudding, a Jelly and an agar as well as a cheese-like product 
substantially not having the dispersing liquid phase. 

By utilizing whole grain-mash of a bean, the steps of 
boiling in a pot -* squeezing" as described in soybean manufacturing 
step ( see Fig. 2 ) are not required, the manufacturing of a fermented 
product in which useful components of beans (particularly, soybean) 
can be effectively utilized is capable of being realized. 
Specifically, there will be no fear that most of the useful 
components (nutrient components) are transferred to the bean curd 
refuse in the step of squeezing for obtaining the squeezed liquid 
(soybean milk). 

In the above -described respective constitutions (drinks and 
solid fermented food) , it is not essential, but it may be available 
that saccharides as well as a lactic bacterium starter are added 
to it for the purpose of adjusting the taste and the fermentation 
time. 

In a method for manufacturing the above -described drink, 
after performing the fermentation step, and further, it is 
desirable to add a re-dispersing treatment step for making it 
re-dispersed by a physical dispersing means. By adding the 
re- dispersing treatment step, the feeling of slippery smoothness 

8 
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in the throat as well as the degree of stabilization can be enhanced. 

Furthermore, it is desirable that a physical treatment in 
the above -described dispersing / re-dispersing treatment step is 
performed using a homogenizer under the pressure of a homogenizing 
5 pressure or less in the step of preparing a stabilized suspension, 
resulting in being capable of performing the respective steps using 
the same homogenizer and the productivity becoming excellent. 

Moreover, it is desirable that in the above-described 
respective constitutions (drink and solid fermented food), one 
10 or more than two species of coagulant (s) and/or pH adjustor(s) 
are selected from the group of potassium chloride, magnesium 
chloride , calcium chloride and an acidic pH adjustor . Among these, 
magnesium and calcium are desirably added because there are 
minerals which are apt to be short in human body, 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a flow chart showing the step of manufacturing whole 
grain-mash of soybean; 

Fig. 2 is a flow chart showing the step of manufacturing 
20 soybean milk; 

Fig. 3 is a flow chart showing an example of a method for 
manufacturing a drink made from a bean as a raw material in the 
present invention; 

Fig. 4 is a flow chart showing another example of a method 
25 for manufacturing a drink made from a bean as a raw material in 
the present invention; 

9 
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Fig. 5 is a flow chart showing still another example of a 
method for manufacturing a drink made from a bean as a raw material 
in the present invention; 

Fig. 6 is a flow chart showing a step of manufacturing a cheese 
5 like solid fermented food; and 

Fig. 7 is a flow chart showing a step of manufacturing a solid 
fermented food in a gel. 

BEST MODE FOR CARRYING OUT OF THE INVENTION 

10 Hereinafter, a concrete constitution of the present 

invention will be explained below. It should be noted that in the 
present specification , the symbol " % " indicating the blending ratio 
is made as a mass unit except that it is particularly mentioned. 
A. One Example of the present invention is a method of 

15 manufacturing a drink made from a bean as a raw mat erial ( raw mat erial 
beans drink) . More concretely. 

It is characterized in that it comprises the steps of: 

preparing a stabilized suspension by treating an aqueous 

slurry of whole grain-mash of a bean once or a plurality of times 

20 (desirably, 2-4 times) using a homogenizer under a homogenizing 

pressure of 100 Kgf/cm 2 (9.8 MPa) or more, or desirably under a 

homogenizing pressure of 150 Kgf/cm 2 (14.7 MPa) or more, 

performing the denaturation of protein for denaturing the 

protein by adding a coagulant and/or a pH adjustor to a stabilized 

25 suspension , and 

performing the dispersing treatment for making the relevant 

10 
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protein denaturation raw material dispersed by a physical 
dispersing means . 

A drink obtained by a method for manufacturing of the present 
invention is a product being pleasant to the palate and having 
5 a slippery smooth feeling in the throat and an excellent taste 
even in the case where whole grain-mash of a bean is used. 

It should be noted that in the case where soybean milk is 
utilized, since bean curd refuse containing a large amount of 
mineral components or the like (components mainly consisted of 
10 fibrous material) is aggressively eliminated when soybean milk 
is made, however, if whole grain-mash of a bean is used, a large 
amount of mineral components can be contained in the drink, and 
the components of the bean can be effectively utilized. 

Moreover, it is also possible to solve the disposal problem 
15 of bean curd refuse by utilizing whole grain -mash of a bean. 

A stabilized suspension can be prepared according to the 
following method described in Japanese Patent Application 
No. 2001-361397 (Laid open: unpublished when it was filed). 

First, the raw material soybean is ground and whole 
20 grain-mash of the bean is prepared ( see Fig . 1 ) . In Fig . 1 , the germ 
as well as the hull is also removed, since the germ is rich in 
isoflavone, and only that is separated and made it into the raw 
material of the nutrient supplement or the like , whereby commercial 
value (added value) is enhanced. From the viewpoint of being 
25 pleasant to the palate , only the removal of the hull may be required . 
It should be noted that about 59-59.8 kg of whole grain-mash of 
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the bean could be obtained from 60 kg of the raw material soybean. 

Moreover, as whole grain -mash of the bean, usually, the 
product whose average size is in the range of 10-50fjm commercially 
available in the market can be used. For example, whole grain-mash 
of the bean which are manufactured and sold in the trade names 
such as "Gold", "Platinum", "Silver" commercially available from 
Toshoku, Co. , Ltd. , and the like are capable of being preferably 
applied. 

As a method for preparing a stabilized suspension from the 
above- described whole grain-mash of the bean, first, the whole 
grain-mash of the bean is dissolved in water and made it into a 
slurry (primary suspension). 

At this time, it is desirable that the concentration of the 
whole grain -mash of the bean (drying standard) in the 
above-described slurry (primary suspension) is made in the range 
from 1 to 40%, desirably, in the range from 5 to 35%. If the 
concentration is too high, the emulsif ication due to the physical 
force using a homogenizer becomes difficult. 

Here, the temperature of water may be ordinary temperature, 
however, in order to easily make it into slurry, the warm water 
at a temperature in the range from 40 to 80°C may be used (usually, 
carrying out the preheating (for example, in the range from 50 
to 80°C)). If hot water whose temperature is too high is used, 
there is fear that the nutrient components are released. 

For example, this slurrying can be performed by rotating 
the dissolution stirring wing at the rotation rate of 40-60 rpm 

12 
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using a tank for dissolving powder raw material used for usual 
drink. 

Then , in the homogenizing treatment of the primary suspension , 
using a homogenizer, it is treated under the homogenizing pressure 
5 of 100 kgf/cm 2 (9.8 MPa) or more, desirably, 150 kgf/cm 2 (14.7 
MPa) or more. 

Herein, the term "homogenizer" is referred to "a device for 
making a stable suspension by giving a strong mechanical action 
to the two-component system of solid-liquid, liquid- liquid such 

10 as coating, milk or the like" (from "New Edition Chemical 
Engineering Dictionary" edited by Chemical Engineering society , 
May, 1974, published by Maruzen) . As a homogenizer, although 
so-called "high pressure type homogenizer" "which flows the liquid 
under a high pressure through the narrow gap and utilizes the strong 

15 shear action working at that time" and so-called "stirring type 
homogenizer (homomixer)" "which utilizes the shear action due to 
the impact and vortex flow by rotation wing at a high rate" and 
the like are representative ones, the other machines used as a 
homogenizer, for example, "centrifugal homogenizer (colloid 

20 mill ) " , " supersonic homogenizer ( supersonic disposer ) " , "wet type 
oscillating ball mill", and further, a machine called as "vacuum 
emulsif ication device" can be used. It should be noted that as 
a (high pressure type) homogenizer, "High pressure 
homogenizer-H120-AAl type" made by Sanwa Machine, Co. , Inc. , and 

25 the like can be listed, and as a stirring type homogenizer, "Clea 

Mix Batch continuous system SLM-37S" made by M Technique, Co. , 

13 
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Ltd., and the like can be listed. 

The operational condition (homogenizing pressure) at this 
time is made as 100kgf/cm 2 (9.8MPa) ormore, desirably, 150 kgf /cm 2 
(14.7 MPa) or more. 

When the homogenizing pressure is too low, it is difficult 
to prepare the stabilized suspension. At this time, as for the 
treatment using a homogenizer, if the treatment is repeated a 
plurality of times (2-4 times) under the pressure of around 150 
kgf /cm 2 , the degree of stabilization (degree of homogenization) 
for the stabilized suspension is apt to easily increase. 

We have acknowledged that usually , in the case of milk protein , 
if the treatment is repeated a plurality of times under the same 
homogenizing pressure, the degree of homogenization better than 
that cannot be obtained, however, in the case of protein of beans, 
the degree of homogenization is enhanced by repeating the treatment . 
Specifically, as a result, this is capable of easily obtaining 
a product having slippery smooth feeling in the throat and being 
pleasant to the palate, and a stabilized suspension having a high 
fermentative characteristic. 

It should be noted that the homogenization treatment might 
be performed once by setting the homogenizing pressure , for example , 
at a pressure in the range from 300 kgf /cm 2 (29 . 4 MPa) to 600 kgf /cm 2 
(58. 9 MPa) , which is a pressure significantly exceeding 150 kgf /cm 2 , 
however, in this case, it is necessary to use a special high pressure 
homogenizer, and there is fear that the texture of protein and 

the texture of the other nutrient components are destroyed. 

14 
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Next, the protein is denatured by adding a coagulant and/or 
a pH ad jus tor (hereinafter, it may be simply referred to as 
"coagulant and the like") to the stabilized suspension of this 
whole grain -mash of the bean. 
5 As a coagulant and the like, an anhydride or a hydrate such 

as a coagulant and the other acidic pH ad justor and the like utilized 
in the usual bean curd is capable of being appropriately used. 

Concretely, as a coagulant, potassium chloride, calcium 
chloride, calcium sulfate, magnesium chloride (bittern), 
10 magnesium sulfate and the like can be listed. 

Moreover, as a pH adjustor, glucono a-lactone, adipic acid, 
citric acid, gluconic acid, succinic acid, tartaric acid, carbon 
dioxide, lactic acid, acetic acid, fumaric acid, malic acid, 
phosphoric acid and the like can be listed. 
15 Particularly, in the present invention, it is desirable that 

one species or more than two species are selected from the group 
of potassium chloride, magnesium chloride calcium chloride and 
an acidic pH ad justor, thereby easily denaturing the protein. 

As a blending ratio of the above -de scribed coagulant and/or 
20 pH ad justor, although it is different depending upon the raw 
material for use in it, usually, it is in the range from 0.005 
to 5.00%, desirably, in the range from 0.01 to 3.00%, and further 
desirably, it is in the range from 0.02 to 1.00%. 

It should be noted that when a coagulant and/or pH ad jus tor 
25 are added, it is not necessary that the above -described primary 
suspension might be coagulated into a bean curd (curd formation) . 



WO 2004/002231 



PCT/JP2003/006937 



i 



Moreover, the stabilizer , perfume and the like as well as a coagulant 
and/or a pH adjustor may be added . Furthermore , it is not essential , 
but saccharides may be added for the purpose of adjusting the 
fermentation time, taste and the like if it is necessary. 
5 Then, as a physical dispersion means used in the step of 

performing the dispersing treatment, since it has been previously 
refined and a large amount of energy for dispersion is not required, 
various stirring, mixing, wet type grinding devices (including 
supersonic) are capable of being utilized. Usually, from the 

10 viewpoint of productivity, the homogenizer used in the step of 
performing the stabilization treatment is utilized „ Naturally, 
the operational condition (homogenizing pressure) may be lower 
than the operational condition (homogenizing pressure) in the 
above -de scribed step of preparing the stabilized suspension. 

15 Because the step of performing the dispersing treatment only aims 

rr' 

at maintaining the liquid state which is required for a drink 
(securing an excellent slippery smooth feeling in the throat). 

As the above -de scribed explanation, a drink made from a bean 
as a raw material having a slipper smooth feeling in the throat 

20 can be obtained by further performing the dispersing treatment 
after the protein has been denatured by adding a coagulant and/ or 
apH adjustor to the stabilized suspension. Moreover, all of acidic 
materials (acidic milk, sour taste material, acidic fruit juice, 
and the like) may be added after adding the coagulant and/or pH 

25 adjustor, and these are capable of being subjected to the 
sterilization by heating in conjunction with the stabilized 
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Then, since in the case where pH of the drink made from the 
bean as a raw material which is the final product is 5.0 or less 
(furthermore, even in the case of being pH 4.2 or less), the 
5 separation does not occur, the effective design of steps not 
requiring the consideration of a method for mixing , a mixing timing 
and the like which have been conventionally required can be 
realized. 

In the above -described constitution, it is not essential, 

10 but as the step following the step of performing the dispersing 
treatment, saccharides as well as a lactic bacterium starter may 
be added for the purpose of adjusting the fermentation time, the 
taste and the like if it is necessary. 

At this time, as a lactic bacterium starter, it is not limited 

15 if its metabolic products and the like are not harmful to human 
body, but, for example, lactic bacteria starters such as 
Lactobacillus casei. Streptococcus thermophilus , lactobacillus 
Helveticus and the like which are utilized for lactic bacterium 
drink and fermented milk can be listed. 

20 In the case where saccharides are added, a given saccharide 

can be selected from monosaccharides , disaccharides and the like, 
but it is particularly desirable to select glucose (dextrose) or 
fructose (fruit sugar) since their effects are great. As for the 
addition amount of saccharides when saccharides are added , usually , 

25 it is made in the range from 0 . 50 to 20.0%, desirably, in the range 

from 3.0 to 15.0%, resulting in the adjustment effect of the taste 

17 
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and the fermentation time being excellent. 

At this time, the fermentation condition may be made into 
a condition in accordance with the general manufacturing of lactic 
bacterium drink and fermented milk, and usually, it is made so 
5 as to be at 37-42°C for 4-80 hours. 

A fermentation type drink having a slippery smooth feeling 
in the throat and an excellent taste whose fermentative 
characteristic is excellent when the lactic bacterium starter used 
for usual fermented products such as milks and the like can be 
10 obtained by adding saccharides and lactic bacterium starter, and 
by fermenting these if it is necessary as described above. 

It should be noted that in the case where the step of fermenting 
it is added, after carrying out the step of fermenting it, and 
further, it is desirable that the step of performing the secondary 
15 dispersing treatment is added. It can be stabilized by adding the 
re-dispersing treatment, specifically, it can be made slippery 
smooth in the throat. 

As a treatment condition in the step of performing the 
secondary dispersing treatment, it is made similar to the step 
20 of performing the dispersing treatment after the foregoing step 
of denaturing the protein. Specifically, the re-dispersing 
treatment is carried out for the purpose of maintaining the liquid 
state required for drink. 

Furthermore in the step of production, sterilization, 
25 cooling, and adding of required agents are performed to make 
products . 
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It should be noted that although in the above- described 
explanation, the case where the step of preparing the stabilized 
suspension and the step of denaturing the protein are in turn carried 
out has been explained , all or one portion of the step of denaturing 
5 the protein may be carried out with the step of preparing the 
stabilized suspension at the same time- Specifically, in the step 
of preparing the stabilized suspension, the stabilized suspension 
may be treated once or a plurality of times after the whole grain-mash 
of the bean and a coagulant and/ or a pH ad jus tor were mixed together . 
10 Up to this point, a method for manufacturing a raw 

material beans drink by making the stabilized suspension as a raw 
material prepared from whole grain-mash of the bean has been 
explained, but the present invention may be made the following 
constitution by making the known soybean milk as a raw material 
15 instead of the stabilized suspension prepared from the whole 
grain-mash of the bean. 

A method for manufacturing a drink made from beans as a raw 
material, comprising the steps of: 

denaturing the protein by adding a coagulant and/ or a pH 
20 ad jus tor to soybean milk, and 

performing the dispersing treatment for treating the 
relevant protein denaturation raw material under a low pressure 
using a homogenizer. 

The relevant constitution is a method for manufacturing 
25 suitable for an acidic material containing drink derived from 
soybean milk, as similar to a method for manufacturing it from 
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the above -described stabilized suspension, all of the acidic 
material (acidic milk, sour taste material, acidic fruit juice 
and the like) may be mixed after the coagulant and/or pH adjustor 
were added , and it is capable of being subjected to the sterilization 
5 by heating in conjunction with soybean milk. 

Here, as a soybean milk, one prepared by the known method 
comprising a general -purpose step shown in Fig. 2 and the others 
can be used. It should be noted that soybean milk is an opaque 
white liquid obtained by removing the fibrous material (bean curd 

10 refuse) after hot water and the like were added to soybean and 
grounded down by friction (milled) , and the other components such 
as protein and the like were extracted. 

It should be noted that also in the case where soybean milk 
is made as a raw material, it is not essential, but as the step 

15 following the step of performing the dispersing treatment, it is 
capable of being constituted such that saccharides as well as a 
lactic bacterium starter are added for the purpose of adjusting 
the taste and the fermentation time. Then, further the step of 
performing the secondary dispersing treatment is also capable of 

20 being added after the step of fermentation. 

Furthermore, it is desirable from the same reason as that 
described above that one or more than two species of coagulant(s) 
and/or pH adjustor(s) are selected from the group of magnesium 
chloride, calcium chloride and acidic pH adjustor, and then, the 

25 homogenizing pressure of a homogenlzer in the step of performing 
the dispersing treatment is made 100 kgf/cm 2 (9.8 MPa) or more. 
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As described above, a raw material beans drink prepared by 
a method of manufacturing according to the present invention by 
making a stabilized suspension or soybean milk prepared from whole 
grain -mash of the beans as a raw material will be a drink having 
5 an excellent slippery smooth feeling in the throat in an acidic 
pH region as shown in an example described later. 

B. Another {Example} of the present invention is a method 
for manufacturing a solid fermented food by making beans as a raw 
material, comprising the steps of: 
10 Preparing a stabilized suspension by treating an aqueous 

slurry of whole grain-mash of the beans under the homogenizing 
pressure of 150 kgf/cm 2 (14.7 MPa) using a homogenizer, 

denaturing the protein by adding a coagulant and/or a pH 
adjustor to the relevant stabilized suspension, 
15 performing the dispersing treatment for dispersing by a 

physical treatment means after performing the step of denaturing 
the protein, and 

adding a lactic bacterium starter and 

fermenting/solidifying it after performing the homogenization 
20 treatment , 

and further, comprising the step of maturing it if it is 
necessary. 

First, the case where a cheese like solid fermented food 
is manufactured using the relevant stabilized suspension after 
25 the stabilized suspension of whole grain -mash of the beans was 
prepared will be exemplified and explained (mainly, see Fig. 6) . 
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It should be noted that as for the operational conditions for 
preparation of the stabilized suspension and dispersing treatment 
and the like, a method of manufacturing in accordance with the 
portion in the foregoing method for manufacturing the drink could 
5 be applied. Hence, here, the detail explanation may be omitted. 

In the step of denaturing the protein, the denaturation of 
the protein is in turn generated by adding a coagulant and the 
like, stirring and mixing. The stirring and mixing are performed 
by rotating the dissolution stirring wing at the rotation rate 
10 of 40-60 rpm using a tank for dissolving powder raw material used 
for usual drinks as similar to the case of the foregoing slurrying. 

After performing the above -described step of performing 
dispersing treatment, the sterilization treatment is carried out 
after the sugar, perfume and the like for attaching the taste were 
15 appropriately mixed. The conditions of this sterilization 
treatment are made, for example, so as to be at 95°C for 3 minutes. 

A lactic bacterium starter (starter for cheese or starter 
for lactic bacterium drink) is added to this dispersing treated 
matter after this sterilization treatment was carried out, and 
20 it is fermented. At this time, it is not essential, but the 
constitution in which saccharides are added if it is necessary 
may be made. 

A whole grain-mash of beans fermented product having a 

slippery smooth feeling, excellent taste in spite of whole 

25 grain-mash of beans and fermentative characteristic being 

excellent when the lactic bacterium starter used for usual 
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fermented products such as milks and the like is utilized can be 
prepared by adding saccharides if these are necessary. It should 
be noted that the addition of the saccharides are not necessarily 
done, these may be added in the prior stage. 
5 Here , as a starter for cheese and starter for lactic bacterium 

drink, these are not particularly limited if their metabolic 
products are not harmful to human body. Usually, in order to obtain 
a cheese like solid fermented food, a starter for cheese is used. 
At this time, as a starter for cheese, Lactococcus lactis, 

10 Streptococcus thermophilus , Lactobacillus delbrueckii, 
Lactobacillus helveticus and the like can be listed. 

Moreover, as a starter for lactic bacterium drink, for 
example, Lactobacillus Helveticus, Lactobacillus easel and the 
like can be listed. 

15 The addition amount of a lactic bacterium starter is usually 

made in the range from 0.4 to 1.5%. 

In the case where saccharides are added, as saccharides, 
a given saccharide can be selected from monosaccharides, 
disaccharides and the like, however, glucose (dextrose) or lactose 

20 (milk sugar) is particularly desirable because the fermentation 
promotion effect due to the addition is great . The addition amount 
of glucose or lactose is usually made in the range from 0 . 5 to 
15%, desirably in the range from 2 to 8%, and more desirably, in 
the range from 3 to 6%. 

25 It should be noted that although in the preparation of the 

above -described cheese like food material , the case where the step 
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of preparing the stabilized suspension and the step of denaturing 
the protein are in turn carried out has been explained, all or 
one portion of the step of denaturing the protein may be carried 
out with the step of preparing the stabilized suspension at the 
same time. Specifically, in the step of preparing the stabilized 
suspension, the stabilized suspension may be treated once or a 
plurality of times after the whole grain-mash of the bean and a 
coagulant and/or a pH adjustor were mixed together. 

The material of a cheese like food (solid fermented food) 
thus prepared was cultured, and then, a cheese like solid fermented 
food is made via the steps similar to the usual method for 
manufacturing a cheese. 

Here, the culture conditions (fermentation) are usually made 
so as to be at 30-42°C for 4-80 hours which are in accordance with 
the manufacturing of cheese. 

After the culture treatment raw material was cut into a 
predetermined size (usually, size of soybean), gently stirred (at 
1-30 rpm for 5-10 minutes), and the supernatant which has been 
run-off is removed until the curd layer (solid layer) is seen. 

Then, after precipitation/compression were similarly 
carried out by a general-purpose compressor, the salt is added 
if it is necessary, and further, usually, a cheese like solid 
fermented food is made by performing the maturation. 

The addition amount of salt is made so as to be 0 . 5 - 3 . 0 portions 
with respect to the solid portion (curd) which are 100 portions. 

The maturation period is usually made in the range from one 
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day to one year. The maturation time is changed depending upon 
the starter which is used, the fermentation conditions, and the 
taste to be pursued. 

A cheese like solid fermented food thus manufactured is very 
5 pleasant and smooth to the palate as shown in an example described 
later, and since it is made from whole grain-mash of the bean as 
a raw material , its nutritive value is also very high . Furthermore , 
since rennet of animal origin is not used as the conventional ones 
do, a cheese like solid food made from vegetable material as a 
10 main raw material is capable of being manufactured. 

In the above -described constitution, even if soybean milk 
is made as a raw material instead of a stabilized suspension, a 
cheese like solid fermented food can be obtained via the similar 
steps. 

15 Next, a method for manufacturing a solid fermented food 

containing water in a gel form will be explained based on Fig. 7. 

The difference between the above-described cheese like solid 
fermented food and it is in that the content of whole grain-mash 
of soybean in the stabilized suspension is relatively small, and 

20 as for the steps, a lactic bacterium starter is filled into the 
food type as it is immediately after inoculation, cultured and 
further, appropriately cooled (refrigerated: at 10°C or less) and 
solidified into the product ( solid fermented food containing water 
in a gel form) . 

25 Here, the culture conditions are made so as to be at 30-45°C 

for 4-80 hours. 
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Also in this method for manufacturing , soybean milk is also 
capable of being used instead of a stabilized suspension. 

Next, an example carried out for confirming the effect of 
the present invention will be explained below. 
5 A raw material beans drink was prepared via the respective 

steps shown in Fig . 3 ( Example 1 ) , Fig . 4 ( Example 2 ) , Fig . 5 ( Example 
3). It should be noted that as whole grain-mash of a bean, the 
products commercially available in the market ( n Gold" made by 
Toushoku, Co., Ltd., mainly 10-50 U m of grain diameter 

10 distribution) was used. Moreover, f or preparation of the stabilized 
suspension dissolution tank made by Shikoku Kakoki, Co., Ltd., 
(40-60 rpm) was used, as a homogenizer, "high pressure homogenlzer 
H120-AA1 type" made by Sanwa Machine, Co., Inc., (homogenizing 
pressure: 150 kgf/cm 2 ) was used. 

15 Fig. 3 is a flow chart showing a method for manufacturing 

a raw material beans drink using a sour taste material as an acidic 
material, and a raw material beans drink by blending indicating 
in Table 1 was obtained. 



<Table 1> 



Whole grain-mash of soybean 


4. 


00 wt% 


Magnesium chloride 


0. 


03 


Fructose, glucose liquid sugar Bx75 


15. 


00 


Thickening polysaccharides 


0. 


50 


Sour taste material or fruit Juice 


0. 


30 


Perfume 


0. 


07 



20 The content is made 100% by adding water. 



Moreover, Fig. 4 is a flow chart showing a method for 
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manufacturing a lactic bacterium fermentation type drink in the 
case where a sour taste material was used as an acidic material , 
a raw material beans drink was obtained by blending indicated in 
Table 2. 
5 < Table 2> 



Whole grain -mash of soybean 


4. 


00 wt% 


Fructose, glucose liquid sugar Bx75 


14. 


00 


Fermentation mixture* 


3. 


00 


Soybean polysaccharides 


0. 


50 


Magnesium chloride 


0. 


03 


Sour taste material (citric acid) 


0. 


30 


Perfume 


0. 


07 



The content is made 100% by adding water. 



* S. thermophilus and L. helveticus culture matters 

Moreover, Fig. 5 is also a flow chart showing a method for 
10 manufacturing a lactic bacterium fermentation type drink in the 
case where a sour taste material was used as an acidic material , 
a raw material beans drink was obtained by blending these indicated 
in Table 3. 
<Table 3> 



Whole grain -mash of soybean 


4 


.00 wt* 


Fructose, glucose liquid sugar Bx75 


14 


.00 


Lactic bacteria starters* 


3 


.00 


Magnesium chloride 


0 


.03 


Perfume 


0 


.07 



15 The content is made 100% by adding water. 

* S. thermophilus and L . helveticus 
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Then, we could have confirmed that in the respective raw 
material beans drinks, these are pleasant to the palate, and have 
an excellent slippery smooth feeling in the throat. 

Example 4 : Manufacturing of cheese like solid fermented food 
5 The primary suspension (slurry) was prepared by dispersing 

whole grain-mash of the bean commercially available in the market 
("Gold" made by Toushoku, Co,, Ltd., mainly grain diameter 
distributed in the range from 10 to SOfjun) in water while stirring 
it (dissolution tank made by Shikoku Kakoki, Co. , Ltd. , at 40-60 
10 rpm) so as to be approximately 12% concentration. 

The stabilized suspension was prepared by performing the 
homogenization treatment of the relevant primary suspension three 
times using a high pressure type homogenizer ("High pressure 
homogenizer H120-AA1 type" made by Sanwa Machine, Co . , Inc. ) under 
15 the homogenizing pressure of 150 kgf/cm 2 (14.7 MPa) . 

Then, the stabilized suspension was prepared so that the 
concentration of whole grain-mash of the soybean becomes the 
composition of Table 4 , and a cheese like solid fermented food 
was manufactured via the steps of the respective conditions shown 
20 in Fig. 6. 

The cheese like solid fermented food thus manufactured was 
pleasant and smooth to the palate , and provides an excellent taste . 
< Table 4> 

25 
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Wt% 



Whole grain-mash of soybean 


8.00 


Glucose 


3.00 


Coagulant (potassium chloride) 


0.03 


Lactic bacteria starters* 


1.00 


Salt 


suitable 




amount 



The content is made 100% by adding water. 



* S. thermophilus and L. helveticus 

5 Example 5: Method for manufacturing solid fermented food 

in gel 

The stabilized suspension prepared similar to the 
above -de scribed ones was prepared so that the concentration of 
whole grain-mash of soybean becomes a composition of Table 5 by 
10 adding water, and a solid fermented food in a gel was manufactured 
via the steps of the respective conditions shown in Fig. 7. 

The solid fermented food in a gel thus manufactured has 
provided a pleasant and smooth to the palate and an excellent taste . 
< Table 5> 



wt% 


Whole grain -mash of soybean 


4.00 


Fructose, glucose liquid sugar Bx75 


14.00 


Lactic bacteria starters* 


3.00 


Magnesium chloride 


0.03 


Perfume 


0.07 



The content is made 100% by adding water. 



* S. thermophilus and L. helveticus 



29 



